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Abstract

The food composition and dietary overlap of the Pterois volitans and P. miles were studied in the
Iskenderun Bay. The main prey groups found in the stomachs of the P. volitans and P. miles were
fishes and crustaceans. The study has shown that the Niche overlap-Pianka's index of these species
was 83,2%. Most of the stomach contents for both species were not identified. Fish and shirimps
were found in the stomachs contents of both species fregently. However reef parts, moss residuals,
molluscs shell parts and crab parts were found in the stomachs content for both species rarely.
Chlorophthalmus agassizi, Uranoscopus scaber, Helicolenus dactylopterus, Serranidae, Sparidae
and Scorpaenidae members have been identified as stomach contents of P. volitans. Similarly C.
agassizi was identified in the stomach contents of P. miles. Conspicuously, juvenile lionfish and
body parts of juvenile lionfishes (dorsal fin and spines) were found in 4 specimens stomachs of P.
miles.
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Introduction

Lionfish are considered the world's most invasive fish species (Whitfield et al., 2007; Molnar et
al., 2008; Morris et al., 2009; Schofield, 2010; Johnston & Purkis, 2014; Poursanidis, 2015). There
are lionfish invasions in various seas of the world marine waters (Hare & Whitfield, 2003; Ferreira
et al., 2015; Fogg et al., 2019). They may have been introduced into the Atlantic at Biscayne Bay,
Florida when several individuals were released from an aquarium during Hurricane Andrew in
1992 (Courtenay, 1995; Hamner et al., 2007). Since their establishment in the Bahamas, they have
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colonized the western Atlantic and Caribbean region, and populations have grown exponentially at
many locations. These species have also been seen in the Mediterranean since 1992 through the
Suez Canal (Golani & Sonin, 1992).

The Mediterranean is an important point in terms of biodiversity with an estimated 17000
species (Coll et al., 2010). The ecosystem is highly volatile due to threats such as global climate
change, overfishing and the invasion of alien species (Kletou et al., 2012; Dogdu et al., 2016;
Dragicevi¢ et al., 2019; Turan & Dogdu, 2022). It is reported that the gradual increase in the
seawater temperature of the Mediterranean leads to the tropicalization of the community (Gobert
etal., 2020). Today, it is known that highest entered and settled alien species into theMediterranean
Sea, most of which enter through the Suez Canal (Stamouli et al., 2017;Turan et al., 2018; Ergiiden
et al., 2019; Crocetta et al., 2021). Fertilized pelagic eggs and larvae of lionfish can spread by
currents (Ahrenholz & Morris, 2010; Turan et al., 2017). Similarly, it can be predicted that the
fertilized eggs and larvae of lionfish were transported to the Mediterranean by the current crossing
the Suez Canal (Yaglioglu & Ayas 2016).

Studies since its first detection in 2014 show that the species has increased its density in the
Iskenderun Bay (Turan et al., 2014; Giirlek et al., 2016; Daghan & Demirhan, 2020; Yilmaz &
Demirhan, 2020). The spread of lionfish in the Mediterranean continues in the western
Mediterranean and the Aegean Sea (Turan & Oztiirk, 2015; Dailianis et al., 2016; Mytilineou et
al., 2016; Turan, 2020; Turan et al.,2020). This invasive carnivore is a predator of native fish and
invertebrates and can also cause detrimental changes in the coral reef ecosystem through
competition with native predators, therebly negatively affecting fisheries (Albins & Hixon, 2008).
Therefore, this study aimed to understand which species of lionfish exert pressure on the ecosystem
and to determine whether there is a nutritional competition between the two species.

Material and Methods

Specimens of both species were collected in the Iskenderun Bay by commercial fisheries using
trammel nets. Some of the specimens were collected by spearfishing by diving. A total of 96 P.
miles and 118 P. volitans were collected.

Stomachs with contents were placed in numbered plastic bags and frozen for subsequent
analysis. In the laboratory, whenever possible, the prey was visually identified to species level and
unidentified remains were noted. The stomach contents were weighed.

Stomach contents were analyzed concerning the importance of prey in the diet of the P.
miles and P. volitans by using the methods proposed by Levins (1968), Hureau (1970), Pianka
(1971), Hyslop (1980) and Krebs (1989).

Based on prey items, frequency of occurrence (0%) (eq.1), % number (N%) (eq.2) and %
weight (W%) (eq.3) were calculated following Hyslop (1980).
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0i%= (FOi/NS)*100 (eqg. 1)
Ni%= (Ni/Np)*100 (eq. 2)
Wi%-= (Wi/Wp)*100 (eq. 3)

where Oi% is the percent frequency of occurence of prey i, FOi is the frequency of
occurrence of prey i, NS is the total number of stomachs examined, Ni% is the percent by number
of prey i, Ni is the total number of prey i, Np is the total number of prey, Wi% is the percent by
weight of prey i, Wi is the total weight of prey i, Wp is the total weight of prey.

The composition of the diet was calculated by the index of relative importance (IR1%)
following Pianka (1971) (eq. 4). The diet breadth (B) was calculated using Levin's index (1968)
(eq. 5) and arbitrarily adjusted at the following levels: high (> 0.6), intermediate (0.4 - 0.6) or low
(<0.4). The feeding coefficient (Q) (eq. 6) and percentage of predominance value (PVi%) (eq. 7)
were used to evaluate the relative importance of various prey types in the diet and to provide a
quantitative description of stomach contents following Krebs (1989).

lri% = 100%((N% + W%)*0% (T (N% + W%)*0% 1) ! (eq.4)

Were, Ni , Wi and O represent percentages of number, volume and frequency of occurrence
prey i respectively.

B=('=1p2) ", (ea. 5)

where B = standardized index of niche breadth, pij = proportion of the diet of predator i on
prey j, and n = total number of items (resources). Bi values vary from 0 (species consume a single
item) to 1 (species exploits available items in equal proportion). Values of Bi are considered high
when higher than 0.6, moderate, when between 0.4 and 0.6 and low when below 0.4 (Novakowski
et al., 2008).

Results

A total of 96 P. miles and 118 P. volitans samples were captured during 2019-2020, of the
examined stomachs, 24 (25%) P. miles and 75 (48%) P. volitans stomachs were empty. The main
prey groups found in the stomachs were teleosts (65%) for P. miles and unidentified items (46%)
for P. volitans by frequency of occurence (0%). Results of the stomach content analysis for P.
miles and P. volitans indicating the percentage frequency of occurrence (O%), percentage by
number (N%), percentage by weight (W%), respective percentage of feeding coefficient (Q%),
respective percentage of Predominancy value (PV%), Index of Relative Importance (IRI) and its
respective percentage (IR1%) for each prey groups identified were summarized in table 1. The
dietary breadth is a quantitative measure of the specifics of a species' diet (Krebs, 1989). The
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estimated value for P. volitans (2.36) was a little higher than that of P. miles (2.56). Dietary niche
overlap (Niche overlap-Pianka's index) between P. miles and P. volitans was 0.83.

() Stomach contents of Pterois miles (N%)
(exculude 23 empty stomachs)
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Figure 1. Stomach contens of P. miles (a) and P. volitans (b)
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Table 1. Evaluation of stomach contens of P.miles and P. volitans

Pterois miles Pterois volitans
Groups %0 %N %W IRl %Q %PV |%0 %N %W %IRI %Q %PV
Fish 64.52 54.23 81.70 89.62 89.99 70.88|41.98 49.51 67.08 61.28 75.75 52.99

Crustacea  18.28 35.21 13.31 9.06 9.52 24.49| 9.88 1262 451 212 130 6.55
Cephalapods 1.08 0.70 0.79 0.02 0.01 0.12 | 0.00 0.00 0.20 0.00 0.00 0.00
Mollusks 1.08 070 0.08 001 0.00 012|123 097 020 0.02 0.00 0.18
Seaweed 215 141 016 0.03 0.00 0.34|0.00 0.00 0.00 0.00 0.00 0.00
Reef 1.08 070 071 002 0.01 012|123 097/ 0.00 001 0.00 0.18
Undefined 11.83 7.04 325 124 046 3.94 45.68 35.92 28.01 36.57 22.95 40.10

Chlorophthalmus agassizi, Uranoscopus scaber, Helicolenus dactylopterus and Serranidae,
Sparidae and Scorpaenidae members have identified stomach contents of samples. Although the
results show that the diets of the two species have similar characteristics, it was remarkable that a
whole juvenile specimen in 4.5 cm total length and parts of Pterois spp. were just found in the
stomachs of P. miles. In addition seaweed and cephalopod parts were found some of both species’
stomachs.

Discussion

Two invasive lionfish species, P. miles and P. volitans were recorded for the first time from
Iskenderun Bay, the north-eastern Mediterranean part of Turkey in 2014 and 2016 (Turan et al.,
2014; Giirlek et al., 2016). Both species became increasingly common in the area (Daghan &
Demirhan 2020; Yilmaz & Demirhan 2020). According to Turan et al., (2017) these species may
cause the reduction of populations of vanikoro sweeper (Pempheris spp.), cardinal fish (Apogon
spp.) and red coat (Sargocentron rubrum). Similarly, it will also create predation pressure on the
species (Mullus surmuletus and Gobiidae spp.) found in the stomach of lionfish in Antalya Bay
(Ozbek et al., 2017). Additionally, both species may cause predation pressure on species found in
the stomachs of samples in this study (C. agassizi, U. scaber, H. dactylopterius and Serranidae,
Sparidae, Scorpaenidae). Predation can have large effects on prey populations and on community
structure of the ecosystem where, there is high fishing pressure on predators such as grouper species
(Turan et al., 2017). Managers need this information and should alert stakeholders to the potential
ecological and socio-economic impacts that may arise from a lionfish invasion (Kletou et al., 2016).

For these reasons a management strategy used to control the existing lionfish populations
must be developed. Encouraging consumption and commercial fishing is an important option in
the struggle against lionfish (Ulman et al., 2022; Uyan, 2022). However, many fishermen release
these species back into the sea when they catch them due to various injury events. Various
competitions are held in the Atlantic as a method of combating lionfish. Additionally, the
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development of specially designed fishing gear, such as traps, to prevent lionfish will also be an
important alternative.
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